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Table A. Model state variables,

galloprovincialis — as in Brigolin et al. (2009)

forcings,

and functional relationships of Mpytilus

Prognostic state variables
W : somatic dry weight [g]
R: gonadic dry weight [g]

Diagnostic state variables

W, dry weight of the mussel [g]

Wy wet weight of the mussel [g]

Wiot - total weight of the mussel, including
the shell [g]

L: length of the shell [cm]

1.  Growth equations
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2. Computation of the available

energy
Cp =chl2cp - CHL
PHY =
Y
DT = POC - Cp
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Forcings

T, : water temperature [°C]

POC: Particulate Organic Carbon

concentration [mgC 1]

CHL: Chlorophyll-a concentration [mg 1"']

PHY: Phytoplankton concentration [mg 1]

le: Phytoplankton-C concentration [mgC I
]
TSM: Total Suspended Matter concentration
[mg ']

POM: Particulate Organic Matter

concentration [mg "]

DT: Organic detritus concentration [mg 1"']

Parameters

chl2¢cp: Conversion factor from CHL to Cp
[-]

y: Conversion factor from Cp to Phy [-]
AE,4x : Maximum Adsorption Efficiency [-]
K, : Half-saturation constant for the AE [-]
T'q : Maximum temperature for the anabolic
processes [°C]

T,.: Optimal temperature for the anabolic
processes [°C]

L. : Temperature exponent for the anabolism
[1/°C]

Cryax - Maximum Filtration rate
[[/(day-gDW)]

3. Functional expressions for net
anabolism
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4. Functional expressions for fasting
catabolism
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5. Reproduction events
R(t = spawn,)= R(t = spawn, ) =0
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6. System output
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q: Weight exponent for filtration [-]

epr: Energy content of detritus [J/mg]

epny: Energy content of phytoplankton
[J/mg]

o: Feeding catabolism [-]

Amar : Maximum energy ingestion rate for a 1
g mussel [J/(g-day)]

T : Maximum temperature for the catabolic
processes [°C]

T,. : Optimal temperature for the catabolic
processes [°C]

f.: Temperature exponent for the catabolism
[1/°C]

Ringx - Maximum respiration rate
[mgO2/(gDW-day)]

€02 : Energy consumed by the respiration of
1g of oxygen [J/mgO2]

k: Energy fraction invested in reproduction [-
]
ep . Somatic tissue energy content [J/g]

er : Gonadic tissue energy content [J/g]

ar: Dry weight-wet weight conversion
coefficient [-]

a0 - Dry weight-total (including shell)
weight conversion coefficient [-]

ar : Weight-length conversion coefficient
[mm/mgbL]

b1 : Shape-coefficient for the weight-length
conversion [-]
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Table B. Functional expressions used in the individual growth models of Sparus aurata and

Dicentrarchus labrax — as in Brigolin et al. (2010; 2014)

State variable:
w: fresh weight [g]

Growth equation:
dw _(A-C).
dt Er

A: net anabolism [J day'l]

C: fasting catabolism [J day™']

er: energy content of somatic tissue [kJ g']

Forcings:

T, : water temperature [°C]

R: amount of food provided by the farmer per individual [g day™]
Cp: % of proteins in the ingested food

Cc: % of carbohydrates in the ingested food

Cr: % of lipids in the ingested food

Functional expressions for net anabolism

I =Ilpa -H(TwW) -w™
I: daily ingestion rate [g day™']
Lngy: maximum ingestion rate [g day'l g™
m: weight exponent for the anabolism

F faeces production [g day™']




{I=R ,when I 2 R

I=0 ,whenT<T,

A=0—-a) 1-[Corep-Pp+CcrecPc+Cpepi]
F=I1[Co-(1=Bp)+Cc-(1=Pc)+C - (1—-B)]

o: feeding catabolism coefficient

Pp, Pc, pr: assimilation coefficient for protein, carbohydrate and lipid

ep.&c, €: energy content of protein, carbohydrate and lipid [kJ g™']

2. Functional expressions for fasting catabolism

C=¢,, ky-K(T,) w"

co2: energy consumed by the respiration of 1 g of oxygen [kJ g™']
ko: fasting catabolism at 0°C [day™ g™]

n: weight exponent for the catabolism
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b: shape coefficient for the H(7,,) function

T,: optimal temperature [°C]

T,;: maximum lethal temperature [°C]

K(T,) = eP¥Tw

pk: temperature coefficient for the fasting catabolism [°C™']
O: daily respiration rate [day ']

Expy: daily dissolved N, P excretion rates [day ']
O=ky-K(T,)-w"

Exy, =0k,

Ex, =0-kp,




3. Wasted feed (W)
W: uneaten feed [g day'l]

W=R—-1 ,when R>1
W =0 ,when R< [

Table C. Model state variables, forcings, and functional relationships of Ruditapes

philippinarum - as in Solidoro et al. (2000)

W, : wet weight [g]

W, dry weight [g]

L: length of the shell [mm]

b: coeff. of allometric equation relating wg to wy,
a: coeff. of allometric equation relating wy, to L

Isometric relation
W =al’

Allometric relation
w, =bw!

T: water temperature [°C]

F: Food concentration in water [pg chl-a ”]
Gwmax : Max. growth rate on a wet weight basis
[eww'? day™']

Twmax . Max. respiration rate on a wet weight basis
[day™']

Growth equations
if E > E*, which is equivalent to F > F*

dL

E = GLmaxng(T)ng (F)_eraxfrT(T)L

dw,,
dt

= Gwmaxng (T)vam - rwmaxfrT (T)Ww




Gadmax : Max. growth rate on a dry weight basis
[2dw®2 day™ ]

Tamax . Max. respiration rate on a length basis [day'l]
GrLmax : Max. growth rate on a length basis [mm day™']
Lmax . Max. respiration rate on a length basis [day'l]
p: Coeft. of allometric growth equation relating wy to
Wy [-]

q: Coeft. of allometric filter velocity [-]

Tm : Max. temperature for growth [°C]

Toc : Optimal temperature for growth [°C]

Tme : Max. temperature for respiration [°C]

Tov : Optimal temperature for filtration [°C]

er : Energetic content food [J pg chl-a™']

er : Energetic content of

Ruditapes philippinarum [J g dw™']

dw

dtd = dmaxng(T) (1 1 rdmaxf;T(T)Wd
if E < E*, which is equivalent to F < F*
dL F

dt F* Lmaxf‘gT(T)ng(F) erax]prT(T)L
daw, F

dtw = ﬁGwmaxng (T)W2/3 wmaxf;T(T)Ww
dW (1-1/3p)
? dmaxng (T) rdmaxf;T(T)Wd
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with

deax = prmaxb(l/3p) = pGrmax3a1/3b(1/3p)

rdmax _p wmax _3rprmax

Threshold below which growth is food
limited

F* dmaxfg;T(T) (1 1/317)
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Functional response of temperature for
growth, respiration and filtration
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